Fluorescent labeling of cell-free synthesized proteins by incorporation of fluorophore-conjugated nonnatural amino acids.
Although fluorescent dyes, such as fluorescein derivatives, have bulky and complex structures, nonnatural amino acids carrying these fluorescein derivatives are acceptable by the Escherichia coli ribosome and are useful for the cotranslational fluorescent labeling of cell-free synthesized proteins. Surprisingly, the incorporation efficiency of nonnatural amino acids carrying fluorescein derivatives into translated proteins depends on the source of the translational machinery used in cell-free protein synthesis. That is, whereas the E. coli ribosome efficiently supported the incorporation of nonnatural amino acids carrying fluorescein derivatives into a protein structure, no detectable fluorescent signal was observed from the protein expressed in the eukaryotic cell-free protein synthesis system performed in the presence of fluorescein-conjugated aminoacylated transfer RNA (tRNA).